Many enzymes and several enzyme inhibitors are found in multiple molecular forms in different human populations. Some of them constitute important polymorphic systems useful for populations genetics, forensic medicine, and chromosome mapping. However, little is known about the distribution ofthese genetic markers in patients with chrosome aberrations and their parents. The purpose of the present report is to describe the distribution of Pi types in some families of this type.
The Pi system (Fagerhol and Laurell, 1967) comprises the inherited variants of serum al-antitrypsin.
Some of these variants are associated with chronic obstructive pulmonary disease (Laurell and Eriksson, 1963; Fagerhol and Hauge, 1969) and cirrhosis ofthe liver in children (Sharp et al., 1969) . The pathogenesis of these conditions is poorly understood. Despite the name of this inhibitor, trypsin is probably not the most important enzyme to be inhibited in vivo. It is more likely that ace-antitrypsin is needed to inhibit intracellular enzymes which may be liberated by tissue damage or inflammation.
Proteolytic enzymes are probably active during cell divisions and fertilization. Increased enzyme activity, caused by lack of normal inhibitors, may disturb these events.
Subjects and Methods
The propositi are 32 children with chromosome aberrations examined at the Children's Hospital in Bergen. Serum samples were also taken from all available parents. The sera were stored below -20°C. until tested.
Chromosomal analyses were done by a microtechnique for culturing leucocytes from whole capillary blood. In the XX/XY mosaic cases the mosaic condition was confirmed in bone-marrow cultures.
Pi typing was performed by acid starch gel electrophoresis (Fagerhol, 1968 
Results
The distribution of Pi phenotypes is given in the Table, together with the types of chromosome aberrations and the Pi phenotype frequencies in healthy Norwegians (Fagerhol, 1967 (Fagerhol and Hauge, 1969) .
The trypsin inhibitory capacity and the concentration of a1-antitrypsin (by immunochemical methods) (Fagerhol, 1969) An abnormal number of chromosomes is usually the result of non-disjunction during the meiotic divisions ofgametogenesis. Because the incidence of the autosomal trisomy condition (G21-trisomy, D-trisomy, and E-trisomy) increases with maternal age (Penrose and Smith, 1966; Lenz, Pfeiffer, and Tunte, 1966; Magenis, Hecht, and Milham, 1968) , it is likely that the occurrence of non-disjunction in these disorders is more frequent in oogenesis than in spermatogenesis, and that the mechanism leading to non-disjunction is related to ageing of the ovum. In contrast to these autosomal trisomy conditions, 45,X Turner's syndrome is not related to advanced matemal age, and non-disjunction has more often been traced to the paternal than maternal X chromosome (Lindsten et al., 1963; Court Brown, Law, and Smith, 1969) .
Mosaicism generally arises from errors in the early mitotic divisions after fertilization and might be explained as result of non-disjunction or anaphase lag. Anaphase lag refers to the observation that the sex chromosomes tend to be among the last chromosomes to reach the poles of the mitotic spindle during anaphase movement. Occasionally, one 368 + FF FM f I group.bmj.com on August 27, 2017 -Published by http://jmg.bmj.com/ Downloaded from chromosome might lag so far behind that the cell plate closes between the two poles before it can reach its destination. The result is that the chromosome may be included in the wrong daughter cell or lost. Mosaics may arise from either normal or abnormal zygotes. Some autosomal mosaics and some of the more complicated sex chromosome mosaics probably originate from zygotes which are primarily abnormal because of meiotic non-disjunction, and these mosaic conditions may be related to advanced maternal age.
45,X/46,XX and 45,X/46,XY mosaicisms are best explained by anaphase lag and loss of an X or Y chromosome during an early mitotic division of a normal XX or XY zygote, respectively. The occurrence of these types of mosaicism is not dependent upon maternal age (Court Brown et al., 1969) . The most likely explanation for the origin of a 46,XX/46,XY mosaic is dispermic fertilization of an ovum and its polar body, or two ova by an Xbearing and a Y-bearing spermatozoon (Ford, 1969) . So far, only a few patients with 46,XX/46,XY mosaicism have been reported, and dispermic fertilization is probably a very rare event in humans.
It appears that a single general aetiology is not sufficient to account for the various chromosome aberrations. Apart from the predisposing effect of advanced maternal age, the aetiology remains obscure.
The finding of the more rare Pi types in two of the three families with an 46,XX/46,XY propositus is noteworthy, since it has been demonstrated that proteolytic enzymes are involved in the fertilization process (Lundblad, 1954) . Experimental studies with sea urchin eggs have shown that both trypsin and trypsin inhibitor may interfere with several of the mechanisms preventing the egg from being fertilized by more than one spermatozoon, the socalled blocking mechanism to polyspermy. Pretreatment of the unfertilized egg with relatively high concentrations of trypsin inhibits the formation of the fertilization membrane and increases the tendency towards polyspermy (Hagstr0m, 1961; Lonning, 1967) . Moreover, it has been shown that the cortical reaction following insemination is both delayed and inhibited in the presence of trypsin inhibitor, resulting in the formation of an abnormal incomplete fertilization membrane and increased susceptibility to polyspermy (Hagstr0m, 1957; Lonning, 1967) . Proteolytic enzymes may also be involved in the phenomenon of anaphase lag, since it has been shown that the first cell divisions after fertilization are considerably accelerated by trypsin (Hagstr0m and Lonning, 1963 
